RTOCJJEMTCAL SOCIETY TRANSACTTONS would have to be less stable to hypo-osmotic conditions than to iso-osmotic conditions and be sensitive to acid and C'a' I . The dual-population hypothesis dcniands therefore that exactly opposite properties be ascribed to the two proposed populations of vesicles. The opposite sensitivities t o differing osmolarities are particularly contradictory, and we find the dual-population hypothesis implausible for these reasons.
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The Role of 4-Aminobutyrate in the Lower Auditory System of the Guinea Pig The lower auditory system of the mammal has an abundance of inhibitory processes (Whitfield, 1967) . 'These include centrifugal inhibition as well as several different types of centripetal inhibition, e.g. tonal inhibition of spontaneous activity, two-tone inhibition and mutual inhibition (Galambos &Davis, 1944; Katsuki et al., 1959; Whitfield, 1955) . The identity of the chemical mediators of these inhibitory processes, particularly the centripetal ones, remains completely unknown, either in the cochlear nucleus or in the nuclei of the higher brain stem. 4-Aminobutyrate when applied to single neurons has a powerful inhibitory effect on cells in the cochlear nucleus (Whitfield & Comis, 1966) . With this in mind, the role of 4-aminobutyrate in the lower auditory system, and in particular the cochlear nucleus, was investigated by making lesions centrally and peripherally to the cochlear nucleus followed by histochemical analyses for 4-aminobutyrate transaminase activity 60-1 13 days later.
Lesions peripheral to the cochlear nucleus were made in the guinea pig by unilateral fracture of the cochlea soon after birth. At various times (6&113 days) after surgery the animals were killed under urethane anaesthesia by perfusion with a saline-glucose mixture and the brain stem of each was rapidly removed and plunged into a light petroleum-solid CO, mixture. Frozen sections (8-1 5 pm) were cut and stained for 4-aminobutyrate transaminase activity by the method of Van Gelder (1965) . The method is based on the 4-aminobutyrate-dependent reduction of a tetrazolium salt to insoluble formazan.
Central lesions were made in the superior olivary complex under Nembutal anaesthesia. The lesions were made unilaterally by drilling a small hole 3 mm deep in the basisphenoid, 2.5mm rostra1 and 2.0mm lateral to the midline of the ventral edge of the foramen magnum. The animals were killed after a similar length of time to the animals with peripheral lesions and the 4-aminobutyrate transaminase activity was observed in the brain-stem area.
Histochemical demonstration of 4-aminobutyrate transaminase in the normal guinea-pig cochlear nucleus shows two distinct kinds of activities, one diffusely distributed all over the nucleus and one concentrated in certain neurons, the ventral cochlear nucleus being particularly rich in such neurons. Of the nine types of neurons described by Osen (1969) in the cat cochlear nucleus, those that wereidentified as having appreciable 4-aminobutyrate transaminase activity included the giant cells in the posterior ventral cochlear nucleus and the globular and multipolar cells of the anterior ventral cochlear nucleus. The pyramidal cells of the dorsal cochlear nucleus on the other hand appeared to be particularly poor in 4-aminobutyrate transaminase activity. The deeply staining neurons of the ventral cochlear nucleus, although smaller, are very similar in appearance to cells of Deiter's nucleus (often seen in the same sections). The latter are known to have an inhibitory input from the cerebellar Purkinje cells (It0 et al., 1966) , and, further, 4-aminobutyrate has been strongly implicated to be the inhibitory transmitter at this site (Obata et al., 1967) .
These two distinct types of 4-aminobutyrate transaminase activity, one diffusely distributed all over the tissue, the other associated with particular neurons, could possibly represent, respectively, transaminase activity functional in the mitochondria1 4-aminobutyrate shunt and transaminase activity associated with neurons receiving an inhibitory input of 4-aminobutyrate. These different transaminase activities could also represent different isoenzymes known to be present in brain (Salganicoff & De Robertis, 1965) .
In the guinea pigs with peripheral lesions there was an almost complete disappearance of neurons staining for 4-aminobutyrate transaminase from the cochlear nucleus on the operated side. As the transaminase activity of these neurons is found in the perikarya of the cells, its disappearance is almost certainly a trans-synaptic phenomenon. Whether its disappearance is accompanied by complete degeneration of the cells or not is as yet uncertain. Guinea pigs with lesions of the superior olivary nuclei, however, showed no comparable change in the appearance of neurons staining for 4-aminobutyrate transaminase in the two cochlear nuclei.
These findings are consistent with the idea that, if 4-aminobutyrate is functional as an inhibitory transmitter in the cochlear nucleus, then it is more likely to act as a mediator of activity arising from the cochlea than of centrifugal activity arising from or passing through the superior olive. This does not, however, preclude it from being a transmitter in centrifugal pathways returning to the cochlear nucleus from other higher centres. This is not to suggest that 4-aminobutyrate is a primary transmitter of axon endings derived directly from the spiral ganglion cells of the cochlea. Rather it is suggestive that 4-aminobutyrate is functional in the local, inter-neuron-mediated, inhibition of the cochlear nucleus. Indeed, preliminary measurements of the activities of cochlear-nucleus glutamate decarboxylase after death of the spiral ganglion suggest that very few, if any, aacending fibres synapsing in the cochlear nucleus that use 4-aminobutyrate as their primary synaptic transmitter.
The suggestion that 4-aminobutyrate is functional only as the transmitter of short axon inhibitory loops exerting only local action may also explain the inconsistent reports on the ability of picrotoxin and bicuculline to block two-tone inhibition in the cat cochlear nucleus (Watanabe, 1971 ; Whitfield & Comis, 1966 ; W. E. Davies & S. D. Comis, unpublished work). The involvement of 4-aminobutyrate in local inhibition in the cochlear nucleus may be comparable with such a system as that described by StonnMathisen (1972) , who showed that deafferentiation of the hippocampus led to no apparent change in the activity of glutamate decarboxylase, and suggested that the latter was a component mainly of the intrinsic basket cells.
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